ABSTRACT. This study analyses some reproductive aspects of Por/unus spinimanus Latreille, 1819, a crab usually commercialized in Ubatuba region. Monthly otter-trawl collections were taken fortwo years along the northern coast of Sao Paulo State, Brazil. The reproductive period was studied based on the frequency of ovigerous females in the population along the year; the frequency of physiologically mature swimming crabs and the type of spawn. The condition of development of ovigerous females ovary was associated with the stage of eggs development. This species presents continuous reproduction in Ubatuba region and total spawn, but with successive broods, which suggests a multiple spawn during the reproduction period.
Therefore, besides temperature which, as has already been mentioned, can affect the reproductive period of a species, the pattern of reproduction may be synchronized with other factors, such as duration of daytime, abundance offood for larvae, moon and tide rhythm or still, according to BATOY et al. (1987) , changes in salinity, or even a combination of all these factors. Synchronism is more evident in species which dwell in areas where seasonal variations are more pronounced.
During the spawn females may lay eggs only once when all ovocytes which are present in the ovary mature and are expelled together, characterizing a total spawn. There are also parcel egg batches when the eggs mature in lots are expelled at regular intervals. In crabs it is possible to capture ovigerous females with fully grown gonads, indicating more than one spawn per interchanging period (SUMPTON 1990) .
This paper describe the reproductive period and the type of spawn of P. spinimanus Latreille, 1819, a swimming crab usually commercialized in the Ubatuba region, Sao Paulo, Brazil.
MATERIAL AND METHODS
The presence of P. spinimanus is associated with gravel and very coarse sand (SANTOS et al. 1994) . In this study, monthly collections were taken for two years (May/91 to April/93) in Ubatuba, on the northern coast of the state of Sao Paulo, Brazil. The sites were occupied mainly by animals with size similar or greater than the size offirst maturity (SANTOS et al. 1995 ). An otter-trawl with 15 mm side mesh and 10 mm cod end mesh was used to collect sample by approximately one hour in each month.
In the laboratory, the number of animals sampled in each month and their sex were recorded. After dissection of each individual, the gonadal stages of development were characterized as the description presented in table I (original description by autors).
The reproductive period of the species was determined based on the frequency of ovigerous females in the population through the year, by the frequency of physiologically mature individuals, i.e., with developed or developing gonads which allow them to copulate successfully. Among females, those with ovaries at an "advanced", "intermediary" or "developing" stage of development were considered to be mature. Among males, those with "developing" or "developed" gonads were considered to be mature.
The type of spawn was determined by the association between the condition of ovigerous females ovary with the stage of development of the eggs as follows: initial stage, egg mass orange coloring due to the large amount of vitellus; intermediary stage, mass light brown to gray and the larval eyes can already be observed; final stage, egg mass dark brown to black and the larvae are completely formed within the membrane which covers the egg.
The presence of ovigerous females in the population and the stages of gonad development for both sexes were correlated with the average surface temperature of the water in each month of collection. The average temperature for surface and bottom are similar at the sites studied according to NEGREIROs-FRANSOlO et al. (1991 ) . The study of the reproductive period, based on the comparison of the degrees of interest was analyzed using the test of GOODMAN (1964 GOODMAN ( , 1965 for contrasts between and within multinomial populations (in this case, binomial). The results were discussed considering the significance level of 5%.
The differences in temperature between the months of collection during the two years of the study were determined by means of a variance test for totally casualized experiments, complemented with the multiple comparison test of Tuckey (COCHRAN & Cox 1978) .
The association between the reproductive period and the average temperature in each month of collection was analyzed through the adjustment of linear functions or functions likely to be made linear, according to DRAPER & SMlTH (1966) .
RESULTS
A total of 1733 crabs were analized, 578 males (496 adults and 82 juveniles) and I 155 females (67 juveniles, 566 ovigerous and 522 non-ovigerous adults) (Tab. U).
Frequency of ovigerous females in population: Ovigerous females were collected in all sampling months. The percentage of ovigerous females, in relation to the total amount of adult females collected every month, during the first and second year of study is shown in figure I . In the first year, significant differences were registered between the months of May and February, which showed lower rates of incidence, in relation to the months of July and August, September and November, with higher incidence. In the second year of sampling no significant differences were registered in the number of ovigerous females between months (Fig. 1) .
The number of ovigerous females in the first year of sampling was lower than the number of non-ovigerous females, 229 and 261 animals, respectively . In the second year, this relation was inverted, 337 ovigerous and 261 non-ovigerous. When the two years are compared, the second year showed a higher number of ovigerous females than the first year.
Frequency of females with mature gonads in population: Comparing the percentages of mature females in each month offirst year ofthis study the frequences of mature females was more than 70%, from May until November and in April, while in February were registered only 34 .6%. During the course of the second year of study no significant differences were registered between months, i.e., the frequency of mature females remained constant (Fig. 2) . In the first and second year of sampl ing, the number offemales with mature gonads was higher than the number of females with immature gonads. The second year showed a higher number of mature females, when compared to the first year (above 90%, approximately).
Frequency of males with mature gonads in popUlation: In the first year of the work, significant differences were registered between males with mature gonads only in the months of July (high rate) and February (low rate). In the remaining months the frequency remained constant (Fig. 3) , whilst in the second year no differences were registered in the incidence of males with mature gonads between months. Comparing the two years of sampling, in the first the number of immature individuals (stages immature and rudimentary) was higher than the number of mature individuals, in opposition to the second year, when the number of mature individuals was higher.
Type of spawn: two hundred and fifty seven out of 594 analyzed ovigerous females (566 of regular samples and 28 extra) carried eggs at the initial stage, 222 carried eggs at the intermediary stage and 115 at the final stage of development. The majority of the captured ovigerous females carried eggs at the initial stage of development and 70% of these showed gonads at the beginning ofre-development, stage REIDG, whilst among the females that were captured with eggs at the final stage of development, the majority, also 70%, showed gonads at the stage RE/AD (Fig. 4) . After ovulation the number of oocytes in the ovaries must be practically nil and thus, in P. spinimanus, the egg batch is complete.
In the course of both years of study, significant temperature variations were obtained between months (Tab. 1Il).
In the first year there was an inverse relation between the reproductive period and temperature. After the month of May, when temperature started to drop, the frequency of ovigerous females raised. In September, when temperature started to rise, the frequency of ovigerous females fell. In the second year, the frequency of ovigerous females in the population is not associated to temperature, as showed by the statistical analysis (Tab. IV). During the two years, gonad activity, for males as well as females, showed associations that were similar to the frequency of ovigerous females in relation to temperature, i.e., an inverse relation in the first year and absence in the second year (Tab. IV) . Table IV . Pearson linear correlation ratio between temperature and frequency of ovigerous females , frequency offemales with mature gonads and frequency of males with mature gonads. 
DISCUSSION
The species P. spinimanus, in the region ofUbatuba, SP, reproduces throughout the year, as evidenced through the ways used herewith. Differences in the reproductive activity between months were detected only in the first year.
In Florida, ovigerous females of this species were captured only in five months of the year, according to CAMP et a!. (1977) . DUDLEY & JUDY (l971) mention the presence of ovigerous females of P. spinimanus from May to October in North Carolina and OLSEN eta!' (1978) , from February to March in Virgin Island. As may be verified, the reproductive period of this species varies from place to place. These variations may be explained by environmental differences or even by sampling problems. Environmental differences are observed mainly in species which are spread over very different latitudes. As a response to environment changes, the species' metabolism may behave in a different way and therefore affect upgrowth, behavior and the animals' reproductive success (SASTRY 1983) .
When stating that environment can influence the reproduction of a population, one must take into consideration the physical, chemical and biotic factors, and the interactions, such as competition, predation and social structures.
The most usual way to establish the reproductive period in crabs is the frequency of ovigerous females . In this study, the peak of procreation was between July and November in the first year. As for gonad development in females, the period is similar (May to November). Amongst males, the peak occurred in June.
Comparing the way that use gonad development and the frequency of ovigerous females, an increase of gonad activity may occur shortly before the beginning of the rise in the number of ovigerous females of the population. This is noticed, mainly, when the second year of study is analyzed. This is to be expected, as the gonad development precedes egg extrusion.
As there are temperature variations between the months of collection, it would be normal to expect that this factor should influence the reproductive cycle of the species, as occurs with some marine crustaceans.
In principle, temperature is one of the main factors which is likely to influence synchronization of the procreation period of marine organisms. However, literature shows that reproduction pattern is not being determined by just one or a few factors, but rather by complex coordination of endogenous events (SASTRY 1983) .
There are species which concentrate their period of procreation in theoretically colder months, such as Hemigrapsus nudus (Dana), which dwells among rocks and sandy substratum, both at 49°N (KNUDSEN 1964) ; others which procreate only in warmer months, such as Sesarma reticulatum (Say, 1817) and Sesarma cinerum (Bosc, 1802) (SEIPLE 1979) ; and those which reproduce during the whole year, with peaks in some months, such as Callinectes danae Smith, 1869 that in Sao Paulo, according to COSTA & NEGREIROS-FRANSOZO (1998), the peak occurred from July to November.
Associations between temperature and reproduction may be related to better development conditions for larvae, in terms of food availability or more favorable conditions for upgrowth. However, in the case of tropical species, with procreation during the whole year, reproduction may be associated with anum ber off actors and not just temperature.
The conclusion is that P. spinimanus presents continuous reproduction in the region of Ubatuba, with peaks not directly associated with temperature. The differences in the reproductive activity of P. spinimanus, from one year to the next, must reflect adaptation strategies of the species that ensure permanence in that ecosystem, even in the face of environmental conditions that change from one year to the other, like the water temperature.
According to HARTNOLL & GOULD (1988) , it is accepted that the pattern of crustacean life cycle has been adapted, by evolutionary pressures, in order to maximize offspring survival in the following generation. If these patterns are adaptable, there could be possible correlation with wide ecological or environmental factors. However, general correlation with specific variables, such as depth, type of substratum and feeding method are not so easily differentiated.
As for the type of spawn, ARUL DHAS et al. (1980) , in a histologic study on the gonads of the crab Portunus pelagicus, quote that some young oocytes can be found together with mature oocytes shortly before ovulation. The authors suggested that the presence of oocytes in different stages of development could indicate the presence of a parcelled egg batch for P. pelagicus, but they state that the young oocytes were probably produced at a later stage and did not receive enough stimuli to produce development. The young oocytes would not be used in the subsequent gametogenesis and would be reabsorbed after ovulation, which implies the coming of a totally new germination in the next gametogenesis. After egg extrusion, gonads become thin and pale, with some remaining oocytes, which are reabsorbed shortly thereafter.
Some P. spinimanus ovigerous females were captured with gonads in the REIRU stage and which had recently extruded eggs, similarly to what was described above for P. pelagicus, and among these females, with eggs at the initial stage, many had restarted gonad development, stage RE/DG, indicating the presence of a total egg batch in P. spinimanus.
However, after a spawn P. spinimanus females are able to develop their ovaries again and to extrude new egg masses, without further copulation (since they store spermatophores in their spermatheca). In this case, there would be a total spawn, but with successive broods, which suggests a multiple total spawn during the reproductive period.
The reproductive capacity of the species may be evaluated by the presence of ovigerous females as well as by gonad activity. This capacity, in P. spinimanus, is considered to be quite high as it extends throughout the year with reasonable incidence.
